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JIMCT MOTI'O’KEHHA
OCBITHbO-HAYKOBOI IPOrpamMu

«®PiznyHa Ta OioMeINYHA eJeKTPOHIKA

OCBIiTHIO ITporpamy po3mIsIHyTO Ta CXBAJIEHO Ha!
1. HaykoBo-meTonuuHiil paai XapKkiBCbKOro HalioHaiabHOro yHiBepcutety imeH1 B.H. Kapazina

poToKoJ Ne BiT«_ » 2026 p.

3aCTyIHHK TOJIOBH HAYKOBO-METOIMYHOT PajH,
HayaJbHUK HABYAJIBHOTO BiALTY Cepriii €JIBLIOB

2. Bueniii pani ¢pakynsrery PBEKC:

mpoTOKoa Ne  Bif «_ » 2026 p.
T'onoBa BueHoi panu paxynsTeTy. Cepriut ITYJIBI'A
3. HayxoBo-meronuuHiii komicii paxynsrety PBEKC:
npotokost Ne  Big «  » 2026 p.
T'ostoBa HayKOBO-METOAWYHOI KOMicii (pakyabreTy Bsiuecnas MACJIOB

4. Kadenpi ¢piznyHoi i O10MEeAMYHOI €JIEKTPOHIKM Ta KOMIUIEKCHUX 1H(OpMaLiHHUX TEXHOIOT1i:
npotokos Ne  Big«_ » 2026 p.

3aBigyBau kadenpu Cepriit BEPJTHUK




Po3pobrmeno  poGodoro

INPEAMBYJIA

rpymnoro  ¢akyneTery  pamgiodizukw,

Ta KOMH’IOTepHI/IX CUCTEM Y CKJ'Ia,I[iZ

0ioMeTUYHOI  eNEeKTPOHIKU

IIpi3Bule, iM’4, 110
p ) )

0aTbKOB1

HaiimenyBanns nocaau (ass
CYMICHHUKIB — MiCIIe OCHOBHOT

poboTH, mocasa)

HayxoBwii cTymiHb, BYCHE 3BaHHS, 32
SIKOIO Kaeporo (CIeiaabHICTIO)

MPUCBOEHO

KepiBaHK po00401 rpynu — rapaHT OCBITHHO-HAYKOBOT IIP

Orpamu:

Karpuu BixTop
OnekcanapoBuy

[Tpodecop xadenpu pizuaHOl
1 610MeIMYHOT EJIEKTPOHIKH Ta
KOMIUIEKCHUX 1H(pOpMaLiiHIX
TEXHOJIOT1H

A. d.-m. 1., podecop 3a kadeaporo
HPUKITAIHOT €IeKTPOTUHAMIKI

YeHu poOOUI0I IPyIu:

Bemuuko Onwra

HomenT xadeapu ¢i3HIHOI 1

K. TexH. H., mo1IeHT 3a Kadeaporo

MuxkosaiBHa OioMeTMYHOT eJICKTPOHIKH Ta | O10MEIUIHUX EIEKTPOHHHIX
KOMIUIEKCHUX 1H(QOpMAIIHHUX | IPUCTPOIB Ta CUCTEM
TEXHOJIOT1i
Apxyma FOpiit [Tpodecop xadenpu . ¢.-M. H., ipodecop 3a kadeaporo
BacuimsoBud MIPHUKIJIATHOT eTIEKTPOAMHAMIKY | HAMIBIPOBITHUKOBOI Ta BAKYYMHOL

€JIEKTPOHIKHU

bepnuuk Cepriit

[Tpodecop xabenpu dizuunoi

. ¢.-M. H., cTapmuii HAyKOBUI

JleoHimoBnu 1 610MeIMYHOI eeKTPOHIKU Ta | CHIBPOOITHHK 32 CTEMialbHICTIO
KOMIUJIEKCHUX 1H(OpMaiiHuX | «paaiodizukay
TEXHOJIOT1H
boryna Oner HomenT xadeapu ¢i3udHOi 1 K. ¢.-m. H., monuieHT 3a Kadeaporo
BikropoBuu 6ioMequHOI eIeKTPOHIKM Ta | (i3UyHOI 1 OioMeqIHOT

KOMIUIEKCHUX 1H(QOpMaIlIiHUX

eHeKTpOHiKI/I Ta KOMIIJIICKCHUX

TEXHOJIOT1HN

1H(GOpMAIIHHUX TEXHOJIOTIH

J1o IpOeKTyBaHHS OCBITHBOT MPOTPaMH JIOTYUEHi:

[IpencraBHuku 3100yBauiB BuIloi ocBitu: cryneHTtka H.IO. YeboraproBa, rojioBa CTyA€HTCHKOT
pamu daxynsretry PBEKC; ctynent O.B. Jlykamos, ronosa npod0ropo cTyAeHTIB (akylbTeTy
PBEKC.

[IpencraBHUKM poOOTOAABIIB: 3aCTyMHMK 3aBiAyBaya BTy BaKyyMHOI €JEKTPOHIKU
[actutyTy pamiodizuku ta enexkrpoHiku imeHi O. S. YeuxoBa HAH VYikpainu, crapummii Hayk.
cuniBpoOiTHuK O.M. Kynemos, aupexrop Pamioactponomiunoro Inctutyty HAH Vkpainu,
akaneMik HAH VYkpainu B.B. 3axapeHko, 3acTyIHUK JUpPEKTOpa 3 HAyKOBOi poboTu IHCTUTYTY
npoOiiem kpio6iosorii 1 kpiomenunan HAH Ykpaiau, npodecop O.A. Hapuin, nupexkrop TOB
HBII «XapkiBcbka anTeHHa kommanisi» [1.B. Himerrs.

ITpu po3pobui nmpoekty IIporpamu BpaxoBaHi BUMOTH:

1) CranmapTy BMILOI OCBITM TpPEThOro (OCBITHBO-HAyKOBOTO) pIBHS Traily3l 3HaHb 17
Enexrponika, aBTOMaTu3allis Ta eJ1eKTPOHHI KOMYyHiKallii 31 crenianbHocti 176 Mikpo- Ta
HAaHOCHCTEMHA TEXHiKa, 3aTBEp/UKEHOT0 Ta BBEIEHOTO B [0 Haka3oM MiHicTepcTBa
ocBiTH 1 Hayku Ykpainu Bij 22.08.2023 p. Ne 1028;

2) 3akony Ykpainu «IIpo Bumry ocity» Big 01.07.2015 p. Ne 1556-VII 3i 3minamu Ta
JIOTIOBHEHHSIMU;
3) 3axony Ykpainm «[Ipo HaykoBy i HayKOBO-TEXHIYHY MisTbHICTBY» Bim 26.11.2015 p. Ne

848-VIII 31 3MiHaMH Ta TOMOBHEHHIMU;



4)

5)
6)

7)

[Mopsiaxy miaroToBkH 3100yBadiB BUILOI OCBITH CTYNEHs JOKTOpa (inocodii Ta goKTOpa
HayK Yy BHIIMX HAaBYAJIBHUX 3aKiIagax (HAyKOBUX YCTaHOBaX), 3aTBEPIKEHOTO
[NocranoBoro Kabinetry Minictpis Big 23.03.2016 p. Ne 261;

HanionaneHoi pamku kBamidikamiii (B penakuii nocranoBu Kabinety MinicTpiB Ykpainu
Bif 25 yepBHs 2020 p. Ne 519)

Pexomenpanii  mpodeciitnoi  acomianii  «IEEE  Ukraine  Section  (Kharkiv)
SP/AP/C/EMC/COM Joint Chapter»;

Pexomenpanii mpoBinHOoro mpaneaaBuss B ranysi:  «lHctutyTy pamiodisuku  Ta
enektpoHiku imeHi O. Sl. YcuxoBa HAH VYkpainu», «PagioacTpoHOMIYHOTO 1HCTUTYTY
HAH Vxpainw», [Hctutyty npobnem kpiobionorii 1 kpiomeauunau HAH VYkpainu.


http://../Documents/Documents/%D0%9D%D0%B0%D0%B2%D1%87%D0%B0%D0%BB%D1%8C%D0%BD%D1%96%20%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D0%B8/%D0%9E%D1%81%D0%B2%D1%96%D1%82%D0%BD%D1%96%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%B8/2023/_blank

1. IIpogiab ocBiTHBOI IporpamMu

1 — 3arauabHa ingopmanis

IloBHA Ha3Ba BHIIOTO
HABYAJILHOI'0 3aKJIaJy Ta
CTPYKTYPHOIO0 MiaApo3aiay

XapKiBChbKHUI HAI[IOHATBHUHN YHIBEPCUTET iIMEH1
B.H. Kapa3zina, ¢akynerer pamiodizukm,
010MEINYHOI EJIEKTPOHIKH Ta KOMII FOTEPHUX CUCTEM

Odiuiitna Ha3Ba mporpamu

@diznyHa Ta GioMeqMYHA eNeKTPOHIKa

Physical and biomedical electronics

CTyninbs BUIIOT OCBITH

JloxTop dimocodbii

KBauaigikauis, o
NMPUCBOKETHCS

OcsBiTHa kBamidikaris: 1okTop pinocodii 3
€JICKTPOHIKH, €JICKTPOHHUX KOMYHIKAIIi,
IpUIag00yIyBaHHS Ta PadiOTEXHIKH

Tun quniaomy ta odcsir
OCBITHBOI IpPOrpamMu

Juniom noktopa dimocodii, omuHUIHUH, 56
kpenutiB €CKTC ocBITHROI CKIIAOBOT
OCBITHBO-HAYKOBOT MPOTPaMH, TEPMiH OCBITHBOI
CKJIAJIOBOI OCBITHHO-HAYKOBOT IPOTrPaMH — 2 POKHU.

HasiBHicTh akpenuranii

AxpenuroBaHa. Ceprudikar akpenutariii Ne 10241
10 01.07.2030.

MepexymoBu

Hns  3100yTTs  cTynmeHs Jokropa (dimocodii 31
cunemianbHocTi G5 «EnexTpoHika,  elIeKTpOHHI
KOMYHIKallii, npuiagoOyyBaHHS Ta paJiOTEeXHiKa»
MOXYTh BCTYNMaTtd ocoOM, IO 3100yau OCBITHIM
pIBEHb «MaricTp»

[Iporpama QaxoBuX BCTYNHUX BHIIPOOYBaHb st
0ci0, 1o 3700ynu monepeaHiil piBeHb BHUIOI OCBITH
3a IHIMMH creniagbHocTaMu  (3rizHo «Ilepemiky
ramy3eil 3HaHb 1 CHeliaJbHOCTEH, 3a SKUMH
3MIMCHIOETBCSA ~ MIATOTOBKA  3/100yBadiB  BHIIOI
OCBITH», 3aTBEpPKEHOro moctaHoBor KabiHety
MinictpiB Ykpainu Bifg Bix 29 kBiTHA 2015 p. Ne 266
(B penaxuii noctanoBu KabGinety MiHnicTpiB Ykpainu
Bin 7 sunHa 2021 p. Ne 762): 105 «IIpuknagna
bizuka Ta Ha"omarepianm», 104 «®Dizuka Ta
actpoHoMis», 113 «llpuknanna maremaruka», 122
«Komm’rotepHi Hayku Ta iHPOPMAIIiifHI TEXHOIOT1I»,

131 «IIpuxnagna MeXaHiKa, 132
«Marepiano3naBctBo», 136 «Mertanypris», 141
«EnexTpoenepreruxa, EJIEKTPOTEXHIKA Ta

eJeKTpoMexaHika», 143 «AtomMHa eHepreThkay, 144
«Temmmoenepreruka», 172 «TenexomyHikamii Ta

pamioTexHiKay, 152 «Mertponoris Ta
iH(pOpMaLiHO-BUMIpIOBaTIbHA TEXHIKa», 091
«biomorisy, 102 «Ximiz»y, 163 «biomennuHa
THKEHEepis», 151 «ABTOMAaTH3ALIS Ta

KOMIT FOTEPHO-IHTErPOBaHI TEXHOJIOT11»), ITOBHHHA
nependayatu nepeBipky ~ HaOyTTss  0co0or0
KOMIICTEHTHOCTEH Ta 3700yTTS HUMH pPE3yJbTaTiB
HAaBYaHHA, 110 BU3HAYEHI CTaHIAPTOM BHIIOI OCBITH
31 cmemianbHOCTI 176 Mikpo- Ta HaHOCHUCTEMHA
TEXHIKa JUIs PYTroro (MariCTepChKOro) piBHSI BHIOL




OCBITH.
[Tpodeciiiamii Bigdip ocid, Mo Oa)katoTh HaBYATHUCS
3a MPOrpPaMoIo, 3IIHCHIOETHCS 32 pe3yabTaTaMu:
— BCTYIIHOTO ICHHUTY 13 CIemiaJbHOCTI (32
BIJIMTOBITHOIO CIICIIaITi3alli€lo);
— BCTYITHOTO iCITUTY 3 1HO3€MHO1 MOBH;
— cmiBOeciay;
— JIONATKOBOTO ICMHUTY 13 CHEIliadbHOCTI (3a
BIAIIOBIAHOIO cHeliami3allicio — ocodam, s
SKUX CICHIAJIbHICTh 32 TUTIJIOMOM IIPO MTOBHY
BUIIY OCBITY HE BIJIMOBIJA€ CHEMialbHOCTI
II€T TPOTpamMu).

MoBa BUKJIaJaHHA

YKpaiHchKa MOBa

Tepmin aii 0CBiTHBOT
nporpamMu

4 poku

InTepHer-agpeca nocTiitHOro
PO3MillleHHS onucy
OCBITHBO-HAYKOBOI
NpPOrpamu

https://rbecs.karazin.ua/wp-content/uploads/docs/onp
176phd 25-29.pdf

2 - MeTa oCBiTHBOI IPOrpamMu

Meta nporpamu

[TinroToBka ¢axiBiiB, sKi Ha 0a31 NIMOMHHHUX
TEOPETUYHUX 3HAHb, IPAKTUYHUX YMIHb Ta HABUYOK,
AK1 3/1aTHI pO3B’SA3yBaTH KOMIUIEKCHI IpoOieMu

npodeciitHoi Ta JIOCITi THUILKO-1HHOBAIIIITHOT
JISUTBHOCTI B rajy3l MIKpo- Ta HaHOCHUCTEMHOI
TEXHIKH, 301MCHIOBATH B i ramysi

JIOCJTITHUIbKO-1HHOBAIIIMHY JISTTbHICTD.

JlocarHeHHsT 3a3HaueHOi MeTH Iependadae
MOOKEe TEPEOCMHCIICHHS HAasBHUX Ta CTBOPEHHS
HOBHX LUTICHUX 3HaHb, NPOQeCciiiHy IisUIbHICTh Ta
NpaKTUYHE BIPOBAKEHHSI OTPUMAHUX PE3YIBTATIB y
Takid cdepi MIKpO- Ta HAHOCUCTEMHOI TEXHIKH, 5K
(biznyHa Ta OlOMEIUYHA EICKTPOHIKA.

3 — XapaKTepHCTHKA OCBITHLOI IPOrpamMHu

IIpeameTHa o6aacTh (raaysnb
3HaHb, CIIEHiaJbHICTD,
cneniaJgizanis (3a HasIBHOCTI)

I'any3s 3Hanb: G [mkeHepis, BUpOOHUIITBO Ta
OyIiBHUIITBO.

CneuianbHicTb: G5 Enexkrponika, eneKTpoHHI
KOMYHIKaIlii, mpuiaano0yayBaHHS Ta padiOTEXHIKA.

00’exT(M) BUBYEHHSI Ta/a00 OisIbHOCTI: (i3uyH1
nporecd 1 SBUINA, Ha  SKUX  IPYHTYETHCS
BUPOOHUITBO Ta (yHKIIOHYBaHHS MIKpO- Ta
HaHOCHCTEM; TEXHOJIOT14H1 npouecu ix
BUTOTOBJICHHSI, TIPUHIIMITA [Iii, TPUJIAJIHU, IPUCTPOI Ta
CUCTEMH MIKPO- Ta HAHOCUCTEMHOI TeXHIKH.

Lini naBuyaHHsi: HAOYTTS 37aTHOCTI MPOAYKYBaTH
HOBi i7€i, pO3B’s3yBaTH KOMIUIEKCHI TPOOIEMH
npodeciiiHoi Ta JIOCJI THUILKO-1HHOBALIITHOT
IisUTbHOCTI  y  cdepi MIKpo- Ta HAHOCHCTEMHOI
TEXHIKH, 3aCTOCOBYBaTM METOOJIOTII0 HAyKOBOI Ta
NEaroriyHol  JIsIBHOCTI, BHKOHYBaTH  BIIACHI



https://rbecs.karazin.ua/wp-content/uploads/docs/onp176phd_25-29.pdf
https://rbecs.karazin.ua/wp-content/uploads/docs/onp176phd_25-29.pdf

HAyKOBl JIOCHIDKEHHSI, pEe3yJbTaTH SKUX MAalOTh
HAayKOBy HOBHU3HY, TEOpETHYHE Ta MpAKTUYHE
3HAUCHHS.

TeopernyHuid  3MicT  mpeaMeTHOI  00JACTI:
(byHIaMeHTaNbHI NPUHLINAIIN noOy10BU Ta
(hyHKIIIOHYBaHHS MIKpO- Ta HAHOCHUCTEMHOI TEXHIKH,
MOZIETIIOBAaHHS. O00’€KTIB Ta MpPOIECiB, IO B HUX
BiJ10yBarOThCSI.

MeToau, METOAMKH TAa TEXHOJIOTii: IOCIIIIKEHHS
MpOIIECIB Yy TPWIAMIB Ta NPHUCTPOSX MIKpPO- Ta
HaHOCHCTEMHOT TEXHIKH, BUMIiPIOBaHHS
XapaKTEePUCTHK MarepiajiiB, 00’€KTIB Ta CTPYKTYp;
METOAU ¢izugHOTO, MaTeMaTH4HOTO i
KOMIT FOTEPHOTO MOJICTFOBaHHS 00’ €KTIB Ta MPOIIECIB
CJIGKTPOHIKM,  aHalmi3y  JaHUX,  IUIaHyBaHHS
€KCIIEPUMEHTIB, Cy4JacHi IIU(POB1 TEXHOIOTI].
IncTpymenTH Ta 00/1aTHAHHS
KOHTPOJIbHO-BUMIPIOBAJIbHA amapartypa,
CHeIliali30BaHe TEXHOJIOTiYHE oOONagHaHHS Ta
OCHAIIICHHS, TMPOTPaMHI  3aco0M JJIs  aHaJi3y,
PO3paxyHKY Ta MOJICTFOBAaHHS MIPOIIECIB,
KOHCTPYIOBAHHS HPUCTPOIB MIKpO- Ta
HAaHOCHCTEMHOI TEXHIKH.

OpieHTanis ocBiTHBLOL
nporpamMmm

OCBITHS CKJIaJJOBa OCBITHBO-HAyKOBOI IPOTpaMu
HiATOTOBKM JIoKTOpa (imocodii mnepembayae Taki
IUKJIA TiATOTOBKH:

— TyMaHiTapHOI i COLIaTbHO-EKOHOMIYHO1
MiATOTOBKH;

— (yHAaMEHTAJIbHOI MiJITOTOBKH;

— mnpodeciitHOi Ta MPaKTHYHOI MiATOTOBKH;

— BUOIPKOBUX JUCHHUILTIH.

HaykoBa ckiajioBa OCBITHBO-HAyKOBOi IPOTpamMH

nependavac:

— 3aTBEP/KCHHS TEMH JTOCIIKCHHS Ta HAyKOBOTO
KepiBHUKA (KEpIBHUKIB) acIipaHTa;

— CKJAJaHHS 1HAMBIAYaJbHOTO IUIAHY HAyKOBOI
po6OTH acmipaHTa;

— TIPOBEICHHS BIIACHOTO HAYKOBOTO JIOCIIIKEHHS
MiJ] KePIBHUIITBOM OJHOTO ab0 JBOX HAyKOBHX
KEpIBHHKIB

— ONPWIIONHEHHS pe3y/ibTaTiB JOCHIKCHHS Y
BUIUIAMII HAyKOBHUX CTarei, JOMOBieH Ta
mpe3eHTaIlii;

— odopmieHHs  pe3yabTaTiB  JOCHIDKEHHA Y
BUIVISIAI  JWcCepTaiii, sKa T[OBUHHA OyTH
CaMOCTIMHMM PO3TOPHYTHUM TOCIIPKEHHSM, 110
MPOIOHYE PO3B’S3aHHS AKTYaJIbHOTO HAyKOBOTO
3aBIaHHS B TEBHIMA Tally3l 3HaHb a00 Ha MEXi
KUTBKOX Taly3el, pe3yJabTaTu SKOTO CTaHOBJISATH
OpUTiHAJIBHWUH  BHECOK y CyMy 3HaHb
BIJIMIOBITHOI raiy3i (rayry3eil) Ta OnpuiIroqHeHi y
BIAMOBIAHMX MYOIIKAIIsAX.




[lepenik TeM aucepTamiiHUX POOIT Ta BUMOTH
70 iX HamucaHHs Ta OGOPMIICHHS PO3POOJISIOTHCS
aTecTalliifHOI0 KOMICI€I0, pO3MIAgaroThes BueHumu
pamamMu (akyJabTETIB Ta 3aTBEPDKYIOThCS BueHOrO
pasoro yHIBEPCUTETY.

HayxkoBa cki1ajioBa 0CBITHBO-HayKOBOi IPOTPaMu
oopMIIsIETBCS HA BECh TEPMiH HAaBYAHHS y BHUIVISAIL
IHIMBIIyaIbHOTO TIJIaHY HAyKOBOI POOOTH acmipaHTa,
SIKUHM € HEeB1I' €MHOIO YaCTHHOIO HABYAIBHOTO TIAHY,
BIJIIIOBITHO n0  00paHOi  TeMH  HAyKOBOTO
JOCITIKSHHS 32 CIIeIiaIbHICTIO.

3akiag OCBITH Ma€ TpPaBO y BCTAHOBICHOMY
MOPSIKY 3MIHIOBATH OKPEMi HaBYaJIbHI JUCHUTUTIHH
OCBITHBOI CKJIQJIOBOi OCBITHBO-HAYKOBOI IpOTpaMu
Ta HaBYaJIbHOI MMPOIPAaMH ITiITOTOBKH aCIIPaHTA.

OcHoBHUH (OKYC OCBITHBOI

NnporpamMm Ta cnemiajizamnii

[Iporpama crpsiMoBaHa Ha HaOyTTS HEOOXI1THUX
JOCIITHUIIPKAX HABUYOK JJIsi HAYKOBOi Kap €pH,
BUKJIQJIaHHs  CTMEMIaJIbHUX JUCHUUIUIIH B  Tally3i
¢bi3u4HOT Ta G10METUYHOT ETEKTPOHIKH.

KimrouoBi cnoBa: ¢izmuna Ta OioMeauvHa
CJICKTPOHIKA, HAHOEJEKTPOHIKA, aBTOMATH3AIlisl.

OcobsauBocCTi mporpamu

OcCBITHBO-HaYKOBa nporpama BKITIOUAE
HaBYQJIbHI  JUCHUIUIIHA 3  [UKIY  3arajbHOl
HOiATOTOBKM Ta JOAATKOBl AWCHMIUIIHU 3 I[HKIY
npodeciiiHoi  MArOTOBKM, AKI  MOTIMOIIOIOTH
JOCIIIHUIIBKI KOMIIETEHTHOCTI Ta 3HAHHSI
CHemiaJbHUX  pO3IUTIB  (yHIAMEHTAaIbHHX  Ta
npodeciiHO-OpIEHTOBAaHUX JTUCIIUATIIIH.

Oco0nuBiCcTIO MporpamMu € i CIIPSIMOBaHICTh Ha
MiAroTOoBKY  (paxiBIiB, SAKI MaloTh IOTIHOJEH]
TEOPETUYHI 3HAHHSA, MPAKTUYHI YMIHHA 1 HABUYKHU Y
Takii cdepi MIKpo- Ta HAHOCHCTEMHOI TEXHIKH, 5K
¢i3nuHa Ta OlOoMETUYHA ENIEKTPOHIKA Ta 3JaTHi
BUPINTYBaTH KOMIUIEKCHI MpoOieMu B I ramysi i3
3aCTOCYBAaHHSAM Cy4JacHHUX iHpOpMaLiHHIX
TEXHOJIOT1H.

4 — IlpuaaTHicTh

Ta

BI/IHyCKHHKiB A0 MpaneBJIallTYBaHHA
noaAAJdbIIOT0 HABYAHHSA

IIpuparHicTs 10
NpaneBJIaAlITyBAHHA

[IpaneBnamryBaHHs Ha Tocagax HAyKOBUX 1
HAayKOBO-IIEJarOT1YHUX TMPAIiBHUKIB B HAyKOBUX
yCTaHOBaxX 1 3aKiajaXx BHUIIOI OCBITH, a TaKOX Ha
nocajax TNpaliBHUKIB HaWBUIIOI KBamidikamii y
JOCITITHUITBKUX, TMPOCKTHUX, KOHCTPYKTOPCHKHX I
IHIIMX YCTaHOBAX 1 MiAPO3ALIAX MiAMPHUEMCTB.

3rifHO 3  HAIIOHAJIBHUM  KJacudikaTopoM
npodeciit JIK 003:2010 ¢axisui, ki 3100y1u OCBITY
3a TpeTIM pIBHEM OCBITHbO-HAyKOBOI IporpamMu
«DizuyHa Ta OloMeAMYHA ENEKTPOHIKa», 3[aTHI
o01iiMaTH Takl Mocau:

1229.4 — xepiBHUKU MiIpO3ALTiB y cdepi OCBITH Ta
BUPOOHMYOI0 HABYAHHS;
1237.1 — roI0BHI (axiBii - KEPIBHUKHU




HAyKOBO-JAOCTITHUX MiIPO3UIB Ta MIgPO3AUIB 3
HAyKOBO-TEXHIYHOI IMiJITOTOBKM BHUPOOHMIITBA Ta
1HIII KEPIBHUKH;

1237.2 — Ha4aJIbHUKH (3aBimyBaui)
HAyKOBO-JOCTITHUX MiIPO3IUIB Ta MigPO3AUIB 3
HAyKOBO-T€XHIYHOI TMiJITOTOBKM BHUPOOHHIITBA Ta
1HIII KEPIBHUKH;

2144.1— naykoBi  CcHiBpOOITHMKH  (EJIEKTPOHIKa,
TEJIEKOMYHIKaIIii);

2111.1 — HaykoBi ciiBpoOITHHKY (Mean4dHa (i3uka);
2143.1 — HayKOBi CIIBpOOITHUKH (EJIEKTPOTEXHIKA);
2145.1 — HaykoBi CIIBPOOITHUKH (imxeHepHa
MeXaHiKa);

2310.1 — mpodecopu Ta AOLCHTH;

2310.2 — 11111 BUKIaa4i YHIBEPCUTETIB Ta BUIIUX
HaBYAJbHUX 3aKJIAJIiB.

Iloganbilie HABYAHHA

BukoHaHHS HayKoOBOI IIpOrpaMHM YETBEPTOIO
(HaykoBOTO) pIBHS BHIIOI OCBITH I 3100yTTS
HAyKOBOTO CTYIICHS JOKTOpa HAyK, IO mepeadadae
HAOyTTd HaAWBUIIMX KOMIETEHTHOCTEH Yy Taiysi
po3poONieHHsT 1 BIPOBA/DKEHHS  METOJOJIOTIT
JOCITITHUIIBKOT pOOOTH, MPOBEACHHS OPHUTIHATBHUX
JOCTI/KeHb, OTPUMAaHHS HAyKOBHUX PE3yJbTaTiB, SIKi
3a0€3MeuyoTh PO3B’SI3aHHS BaKJIUBOI TEOPETUYHOL
abo IPUKIATHOT npoosemy, MaroTh
3arajbHOHAIllOHAJIbHE a00 CBITOBE 3HAUEHHS Ta
oIyOJIiKOBaHI B HAYKOBUX BHJIAHHSX.

5 — BukjaaganHs Ta OMiHIOBAHHSA

Buxkinaganns Ta HaBYaHHS

BuknaganHs TpoOBOAWTHCS y BUIVISII JIEKIIIH,
NPaKTUYHUX 3aHATh Ta CEMIHAPCHKUX 3aHATH.
[Tepenbauena camoctiitHa poboTa HA OCHOBI
HiApyYHUKIB, HaBYaJIbHUX MOCiOHUKIB Ta
OpUTIHAJIBHUX CTaTred Ta Te3 JOIOBIJAEH B HAyKOBUX
KypHanax. OcTaHHI /1Ba pOKM HaBYAaHHS BIJABEICHO
BUKJIIOYHO TIiJI HAyKoBy pOOOTYy Ta MiJArOTOBKY
JHUCEPTaIiiHOI pOOOTH.

OuiHoBaHHA

Cucrema ouiHIOBaHHS 3700yBauya  CTyHEHS
nokTtopa Qurocodii CKIamaeTbcs 3 MOTOYHOTO,
MIPOMIKHOTO Ta MiICyMKOBOTO OI[IHIOBAaHHSI.

[Toroune oriHIOBaHHS BiAOYBa€TbCs Yy BHUINISAAL
3JIIKIB Ta €K3aMEHIB 3a AUCLMILIIHAMHY BiAIIOBIIHO
JI0 HABYAJIBHOTO IUIAHY.

[TimcymKOoBOMY OIIIHIOBAaHHIO TIEPEAYy€E IIOPIUYHE
(mpoMiXkHE) OIIIHIOBaHHS aclipaHTa 3a pe3yJabTaTaMH
BUKOHAHHS 1HJUBIyaJbHOTO IUIaHY.

JlokymMeHTamu, 10 MiATBEPIXKYIOTh MOTOYHE Ta
IPOMIKHE OLIHIOBAHHS aclipaHTa, € PIYHUMN 3BIT HA
3acijaHHAX Kadenpu ta Bueniit paai Qaxynsrery,
JPYKOBaHUN BaplaHT Jucepranii 4u il OKpeMHux
pO31idiB, Komii myOmikamid Ta I1HIIUX JOKYMEHTIB
Opo HAayKoBl 3100yTKHM (30KpemMa, OXOPOHHHUX
JIOKYMEHTIB  Ha  IHTEJIEKTYAJIbHY  BJIACHICTB),




JOKYMEHTH IpPO BUKOHAHHS HaBYaJIbHOI CKJIAJIOBOL
OCBITHBO-HAYKOBOT MPOTPaMH.

[TincymkoBe OIiHIOBaHHS 3100yBa4yiB BHUIIO]
OCBITH CTyIeHsl JokTopa (inmocodii 3MiHCHIOETHCS
MOCTIHO JiF0Y00 a00 CIeIiaTi30BaHOI0 BYCHOIO
pazoro, YTBOPEHOK JUIS TIPOBEJCHHS Pa30BOTO
3axHCTy, HA MiACTaBi MyOIIYHOTO 3aXUCTY HAYKOBHUX
JOCSATHEHb y ¢dopMi mucepTarii. 3m00yBad cTyneHs
nokropa  ¢imocodii Mae mpaBo Ha  BHOIp
CIIeIiaIi30BaHOl BUEHOI PajIH.

OrpaMHi KOMIIETEHTHOCTI

InTrerpanbua
KOMIIETEHTHICTH

31aTHICTh MPOAYKYBAaTH HOBI i71€i, po3B’s3yBaTu
KOMIUICKCHI ~ mpoOsemMu  mpodeciitHoi  Ta/abo
JOCIITHUIILKO-1IHHOBALIMHOT  AisIBHOCTI Y  cdepi
MIKpO- Ta HAaHOCHUCTEMHOI TEXHIKH, 3aCTOCOBYBaTH
METOZIOJIOTII0 HAYKOBOI Ta MeJaroriyHoi MisiIbHOCTI,
IPOBOJTUTH BJIACHE  HAyKOBE  JOCIIHKCHHS,
pe3ylbTaTd  SKOTO  MamTh HAyKOBY HOBHU3HY,
TEOPETHYHE Ta MPAKTUYHE 3HAYCHHSI.

3arajibHi KOMIIETEHTHOCTI

3KO01. 3parHicth 10 aOCTPaKTHOIO MHCIIEHHS,
aHaJi3y Ta CHHTE3Y.

3K02. 3patHicTh 10 MOIIyKY, 0OpoOIeHHs Ta aHaJi3y
1H(popMalii 3 pi3HUX JKEpel.

3K03. 3partHicTe mpauoBaTH B MIKHApOIHOMY
KOHTEKCTI.

3K04. 3parHicTh [0 MJIaHyBaHHA Ta YHPAaBIiHHSA
HAyKOBUMH MTPOEKTAMHU.

3K05. 3naTHiCTh TOTPUMYBATUCH €THKH J0CITIKEHb,
a TakoX TMpaBUJI aKaJeMI4HOi J0OpOYEeCHOCTI B
HAyKOBHMX JOCTIIPKEHHSX Ta HAyKOBO-TIEIaroriuHii
ISTIBHOCTI.

KommnereHTHOCTI BU3HAY€H1 YHIBEPCTUTETOM:

3K06. 3natHicTh CHNKYBaTHCS 1HO3EMHOIO MOBOIO B
npodeciifHiil AisUTEHOCTI.

3K07. 3pmatHicTh CHiIKyBaTHCS 3 MpPEACTaBHHUKAMHU
IHIMX po¢eCifHUX TPy Pi3HOTO PiBHSL.

3KO08. 30aTHICT ~ BUKOPUCTaHHA  Cy4YacHMX
iHpOpMaLiHHNX 1 KOMYHIKAIifHUX TEXHOJIOTIH Y
HAyKOBI1M TisSTBHOCTI.

3K09. 31aTHICTh Oytu KPUTUYHUM i
CaMOKPUTUYHHM.

3K10. 3paTtHicTP O NMPAKTHYHOTO 3aCTOCOBYBAaHHS
3HaHb.

3K11. BMiHHSI BUSBISTH, CTaBUTH Ta BUPIIIYBaTH
npoOIeMHu.

3K12. 3patHicTh AiSTH COIIAIbHO BIATIOBIAAIBHO Ta
CB1OMO.

3K13. 3maTtHICTP  TeHepyBaTH  HOBI  ifjeil
(KpEaTUBHICTB).
CrenianbHi (¢paxosi) CKOl.  3parHicTh  BUKOHYBaTW  OpUIIHAJbHI

KOMIIETEHTHOCTI

JIOCJ'Ii,[[)KeHHSI, A0CATaT HAYKOBUX De3VJ'ILTaTiB, SIK1




CTBODIOIOTH HOBI 3HaHHA Yy cdepi MIKpo- Ta
HAHOCUCTEMHOT TEXHIKU Ta JOTUYHUX
MDKIUCIMIUTIHADHUX HampsMax 1 MOXYTb OyTH
OomyOJIIKOBaHI Yy TPOBIIHUX HAYKOBHX BHUIAHHAX 3
€JIEKTPOHIKU Ta CyMDKHHX Taty3el.

CKO02. 3naTtHICTP pO3BHBATH TEOPETHYHI 3acaiw,
CTBOPIOBATM 1 3aCTOCOBYBaTH CydacHi 00 €KTH 1
MPOIIECH MIKpPO- Ta HAHOCUCTEMHOI TEXHIKH.

CKO03. 3parHicTh  BHUKOPHCTOBYBaTM  Cy4acHi
IHCTPyMEHTH Ta METOIU JOCHTIDKCHHS, METOIH
MOJICIIIOBAHHS, aHali3y JaHUX Ta ONTHUMI3aIlil,
CHUCTEMHU TPUHHATTS pilieHb, U(POBI TEXHOIOTI,
06a3m JaHMX Ta IHII  EJIEKTPOHHI  pecypcH,
Crieliai3oBaHe MporpamMHe  3a0e3ledyeHHs s
JOCT/DKEeHH O00’€KTIB 1 TMpoLeciB MIKpo- Ta
HAaHOCHCTEMHOT TEXHIKH.

CKO04. 3parmicte iHimiroBatu, po3poOysaTH 1
pearni3oByBaTH KOMIUJIEKCHI 1HHOBAIlIHI MPOEKTH B
ctepi MiKpo- Ta HAHOCUCTEMHOI TEXHIKH Ta TOTHYHI
10 Hel MDKIWCUUILTIHAPHI MPOEKTH, JIIJIEPCTBO i
yac ix peasizarii.

CKO05. 3naTHIiCTh 3A1MCHIOBATH HAYKOBO-TIEIarOT14HY
TiSUTBHICTD Y BUIIIHA OCBITI.

KoMmnieHeTHOCTI BU3HaU€H1 YHIBEPCTUTETOM:

CKO06. 3natnicTb 10 GopMyIOBaHHS HAyKOBHX 3aj1a4y
Ta TUIAHYBaHHS CTparerid iXHbOTO PO3B’S3aHHA 3
MOKJIMBICTIO 1HTErpauii 3HaHb 3 PI3HUX HAyKOBHX
chep Ta 3acTOCYBaHHSIM CHCTEMHOTO MiAXOIy B
MPaKTUYHINA AISUTBHOCTI.

CKO7. 3naTHicTh aganTyBaTHUCh Ta BUKOPUCTOBYBATH
HayKOBY METOJIOJIOTIIO TIPH PO3B’s3aHHI HE3HAMOMUX
3a1a4, po3poOIi Ta peanizallii MPOEKTIB, sKi AAl0Th
MOKJIMBICTh MEPEOCMHUCITIOBATH HasBHI 3HAHHS YU
CTBOPIOBATH HOBI I[UJIICHI 3HAHHS.

CKO08. 3marmicte 3acBoroBaTd Ta 00’ €KTHUBHO
OLIIHIOBAaTH HAyKOBI pPE3yJbTaTH, BMIHHS TOTYBaTH
OTIPITIONHEHHSI HAYKOBHX PE3YJbTATIiB Yy BHUIVISAL
JPYKOBAHOT CTaTTi, yCHOI JJOMOBIi/II, Mpe3eHTallii.
CKO09. 3naTHICTh KPUTHYHO OILIIHIOBATH Ta 3aXUIIATH
OPURHATI pIICHHS AK MPH 1HAUBIAYyalbHIH poOoTi,
Tak 1 Ipu poOOTI B IPyMi YU KEPYBaHHI KOJIEKTHBOM
y cdepi cBo€l mpodeciitHol AiAIbHOCTI.

CK10. 3partHiCTb  BHUKOPHUCTOBYBaTH  OTpHUMaHI1
3HAaHHS Ta HaBMYKU Ui PO3POOKHU Ta 3a0e3MeUeHHs
Mpare3aaTHOCTI Cy4YaCHHUX CHUCTEM B PI3HOMaHITHUX
KOHKpEeTHUX cdepax ¢izuunoi Ta OiomMeauuHOi
€JIEKTPOHIKH.

CK1l1. 3parnHicTe iHTErpyBaTd 3HAHHS 3 I1HIIUX
rajgy3ei, 3acTOCOBYBaTHM CHUCTEMHUW MIAXIT Ta
BpPAaxOBYBaTH HETEXHIUHI acCleKTH IMpH PO3B’s3aHHI
IH)KEHEPHMX 3a7a4 Ta IPOBEACHH] JTOCIIKEHD.




CK12.  3parHicTe  MIATOTOBKH,  TUIAHYBAaHHS,
MPOCKTYBaHHS Ta BHKOHAHHS EKCIICPHUMEHTAJIBHUX
JIOCJTIJDKCHb.

7 — IIporpamHi pe3yJbTaTH HAaBYaHHA

I[porpamHi pe3yabratu
HABYAHHSA

PHOI. Maru nepenoBi  KOHIENTyaslbHI  Ta
METOOJIOTIUHI 3HAaHHS 3 MIKpO- Ta HaHOCUCTEMHOI
TeXHIKH, (Pi3mgHOI Ta OIOMETUIHOT EIEKTPOHIKH 1 Ha
MeX1 MpeIMeTHUX Taly3eid, a TakoX JOCITiAHHIIbKI
HaBUYKHM, JOCTAaTHI JJsi TNPOBEIECHHS HAyKOBUX 1
OPUKIATHUX  JOCHIKEHbh Ha PIBHI  OCTaHHIX
CBITOBHX JIOCSTHEHb 3 BIAMOBITHOTO HAIMPSIMY,
OTpUMaHHS HOBUX 3HaHb, iX BHUKOPUCTAHHS Y
BJIACHHUX JIOCII/DKEHHSIX Ta BHKJIATAIBKIA MPAKTHII
a00 npodeciiHii TiSTBHOCTI.

PHO2. BinbHO mpe3eHTyBaTd Ta OOTOBOPIOBATH 3
(daxiBusgMu 1 HeaxiBUSIMH Pe3yabTaTH JTOCHTIIKEHb,
HAyKOBI Ta TPUKIAmHI MpoOIeMH MIKpo- Ta
HAHOCHUCTEMHOI TEXHIKH JIeP>KaBHOIO Ta 1HO3EMHOIO
MOBAaMH, ONIPWITIOIHIOBATH PE3YJIBTATH JOCIIHKCHb y
HAyKOBHUX MMyOMiKaIisX y MPOBIIHUX MIKXHAPOIHUX
HAyKOBHX BUIAHHSIX.

PHO3. Bwmitu dopmymtoBaTH 1 nepeBipATH TilOTE3H;
BUKOPUCTOBYBAaTH JUIsl OOIPYHTYBaHHS BHCHOBKIB
HaJIEKHI1 JIOKa3H, 30Kpema, pe3ynbTaTH
TEOPETUIHOTO aHaizy, EKCTIEPUMEHTATbHUX
JIOCHTiDKeHb,  (PI3WYHOTO,  MaTeMaTHYHOrOo  Ta
KOMIT'FOTEPHOTO ~ MOJETIOBAaHHS, HasBHI JaHi 3
JITEpaTypHHUX JHKEpeT.

PHO04. CucteMHO MUCIIUTH Ta 3aCTOCOBYBAaTH TBOPYi
31i0HOCTI 10 GOpMYBaHHS MIPUHITUIIOBO HOBUX 1JICH,
OymyBatu 1 JochiypKyBaTH (Di3M4HI, MaTeMaTH4HI i
KOMIT FOTepHI Mojielli 00’ €KTIB Ta MPOIECiB MiKpO- Ta
HAHOEJIEKTPOHIKH, IIPONIOHYBAaTH crocooun
pPO3B’sI3aHHS TIOCTABJICHUX 3aJ]1a4, KOJIM METOIU 1X
BUPILICHHS HE BiJIOMI.

PHOS. IlnanyBatu i BUKOHYBaTH €KCIIEPUMEHTAJIbHI
Ta/abo TeopeTHUHi AOCTIIKEHHS y cdepi MIKpo- Ta
HAaHOCHUCTEMHOI TEXHIKH, (i3M4HOI Ta OGloMeauIHOl

CJIEKTPOHIKM,  JAOTHYHHX  MDKAMCHUIUTIHAPHUX
HampsMiB 3 BHUKOPUCTAHHSIM CYYacHHX TEOpiH,
METOIIB, creriamgizoBaHoro  oOamHAHHSI  Ta

OCHAIICHHS, 3 JOTPUMaHHIM HOPM aKaJeMidyHOi i
npodeciiiHoi  eTHUKH, IUPPOBUX  TEXHOJIOTIH,
KPUTUYHO  aHaNi3yBaTh  pe3ylbTaTd  BIACHUX
JOCII/DKeHb 1 pe3yabTaTH IHIIUX JOCIITHUKIB Yy
KOHTEKCTI YChOTO KOMIUIEKCY CY4acHUX 3HAHb MO0
JOCITIKYBaHOT POOIEMH.

PHO6. Po3pobnstu Ta pochimxkyBaru (i3udHi,
MareMaTu4Hi 1 KOMIT'IOTepHI MOJeli MpoLeciB i
cucteM, e(QEKTUBHO BHUKOPUCTOBYBaTH iX IS
OTpUMaHHS HOBHX 3HaHb Ta/ab0 CTBOpPEHHS
IHHOBAI[IMHUX MPOAYKTIB Y MIKPO- 1 HAHOCUCTEMHIHN




TeXHiMi, ¢Gi3uyHIid Ta OloOMeAWYHINA ENEeKTPOHIIi Ta
JOTUYHMX  MDKIUCHUIUTIHADHMX  HampsMax, ¥y
HAyKOBO-TIEIarOT14HI{ JisTEHOCTI.

PHO7. Oprani3oByBatu Ta KepyBaTu
IOCIIAHUILILKOIO, 1HHOBAIIIMHOIO Ta 1HBECTHUIIHHOIO
TISTBHICTIO, O13HEC-TIPOEKTaMH Ta BUPOOHUYUMU
nporecaMu y cepi Mikpo- i HAHOCUCTEMHOT TEXHIKH
3 ypaxyBaHHSM TEXHOJOTIYHHUX IOKAa3HUKIB, BUMOT
PHUHKY, ICHYI0UHX CTaHJapTIB,
KOHKYPEHTOCITPOMOKHOCTI HAyKOBOi Ta 1H)XXEHEPHOI
MPOAYKIIii.

PHO8. 3actocoByBarm cy4acHi 1HCTPYMEHTH 1
TEXHOJIOTil TMOIIyKy, OOpoOJeHHs Ta aHali3y
iHdopmarrii, 30KkpemMa, CTaTUCTHYHI METOAN aHaTI3y
JAHUX BEJMKOTO 00cATy Ta/abo CKIaIHOI CTPYKTYpH,
criemiaimizoBani  0a3um JmaHMX Ta 1HQOpMaIliiHI
CHCTEMH.

PHO09. Po3pobnsitu Ta peanizoByBaTH HayKoOBi Ta/abo
IHHOBAIIfHI ~ IH)KEHEPHI MPOEKTH, SKi Jal0Th
MOYKJIMBICTh TMEPEOCMUCIUTU HAasBHE Ta CTBOPUTH
HOBE IIUJIiICHE 3HaHHS Ta/abo mpodeciiiHy NpakTHKY 1
pO3B’sSI3yBaTH 3HAUYIIll HAyKOBI Ta TEXHOJIOTIYHI
mpoOlieMd MIKpOo- 1 HAHOCHUCTEMHOI TEXHIKH 3
BpaxyBaHHSM IH)KEHEPHUX, COIliaIbHUX,
€KOHOMIYHHX, EKOJIOTTYHHUX Ta MIPABOBUX ACTICKTIB.
PH10. Busnauaru akTyajibHI HayKOBl1 Ta MpPaKTUYHI
npobnemu y cdepi MIKpo- 1 HAHOCUCTEMHOI TEXHIKH,
THOOKO PO3YMITH 3arajibHI TPHHIIMIN Ta METOIH
MIKpO- 1 HAaHOCHUCTEMHOi TEXHIKH, a TaKOX
METOJIOJIOTII0 HayKOBHX JOCTI/KEHb, 3aCTOCYBATH 1X
y BIACHMX JOCHI[DKEHHSX Yy cdepi Mikpo- 1
HAaHOCHUCTEMHOI TeXHIKH, (I3UYHOI Ta OloMeTUuIHOT
€JIEKTPOHIKHU Ta Y BUKIAAAIbKIN MPaKTHUIIL.

PH11. OpranizoByBati 1 3AiiiCHIOBaTH OCBITHIN
nporec y cdepi MIKpo- i HAHOCUCTEMHOI TEXHIKH,
ioro HayKOBE, HaBYAIbHO-METOINIHE Ta
HOpMAaTHUBHE 3a0€3IeUeHHs, PO3pPOOIIATH 1 BUKIAAaTH
CrieliaibHl HaBYaJIbHI JUCHMIUIIHA Y 3aKjIajax
BUIIIOi OCBITH.

[Iporpamui  pe3yabTaTH  HaBYaHHS  BHM3HAYEHI
YHIBEPCUTETOM:

PH12. Maru mmpoky OCBITHBO-HAayKoBy 0a3y B
chepi  MiKpo- Ta  HAHOCHCTEMHOI  TEXHIKH,
(YHKLIOHAIbHOI HAHOENEKTPOHIKH, (I3UYHOI Ta
6ioMeanyHOT €JIEKTPOHIKH, 610¢i3uku,
(13MKO-MaTeMaTHYHUX Ta IPUPOIHUYUX HayK. BmiTH
CUCTEMHO aHaJli3yBaTW Ta IHTErpyBaTH CydacHl
HAayKOBI ~ Ta  HAyKOBO-TEXHIYHI  3HaHHA  JUId
BU3HAYEHHS 1 (OpMYyBaHHS LUISIXIB PO3BUTKY
HOBITHIX HAyKOBHUX HANpsSMKIB JOCHIIKEHb 1
CTBOPEHHSI HOBITHIX HAyKOBO-TEXHIYHUX PO3POOOK,




HNEePCHEKTUBHUX IS TONAIBIIOTO PO3BUTKY PI3HHUX
ragy3edl Haykd 1 TPaKTHYHOTO 3aCTOCYBaHHS
pe3yNbTaTiB JOCHIKEHb Y Pi3HUX cdepax i ramy3sx
JIFOICHKOI ISJIBHOCTI.

8 — PecypcHe 3a0e3neueHHs peaJiizailii mporpamu

Crnenndiuni
XapaKTEePUCTHKH KAJAPOBOI0
3a0e3neuYeHH

KagpoBe 3abe3nedyeHHss OCBITHBOI Iporpamu
CKIAaMaeTbcss 3 MpodecopchKo-BUKIAIAIBKOTO
ckmany kadenp «®DizuyHoi 1 OGloMequUHOT
€JIEeKTPOHIKM Ta KOMIUIEKCHUX 1H(OpMaLiiHUX
TEXHOJIOT1i1», «Teopetnunoi pamiodizuKm»,
«KBaHTOBO1 paniodizuKkm», «IIpuxnagHoi
eNEeKTPOIMHAMIKIY, «MONEKyIsIpHOi Ta METUYHOT
Oio¢izukm» (dakynsreTy pamiodizuku, OioMeamIHOT
EJIIEKTPOHIKM Ta KoMm toTepHux cucteM XHY imeHi
B.H. Kapa3ina.

100% mnpodecopchKo-BUKIAAANBKOTO CKIIATY,
3a/1IIHOTO 10 BUKJIaJJaHHS
npodeciiHO-OpIEHTOBAHUX  JUCHUILIIH,  MaroTh
HAyKOB1 CTYIEHI 3a CHEIIaIbHICTIO Ta BiAMOBIIAIOTH
BUMOTaM, BH3Ha4eHUM JIileH31MHUMH yMOBaMHu
POBAIYKEHHS OCBITHHOI JISUIBHOCTI.

Crnenndiuni
XapaKTepPUCTHKH
MaTepiaJbHO-TeXHIYHOIO
3a0e3neyeHHs

Jis  3a0e3medyeHHss  HAaBYAJIBHOIO  HpOLECy
BUKOPUCTOBYETbCS  HaBYaJbHO-MarepiajibHa 0a3a
¢bakynbTeTy panioizuku, 010MEIUYHOI eNEeKTPOHIKI
Ta KOMIT IOTEPHUX CHCTEM.

[TpakTuko-opieHTOBaHUI Xapaxkrep
OCBITHBO-HayKOBOI TIpOrpaMu Tependadae MUpPOKY
ydacTh (haxiBLIB-IIPAKTUKIB 3 MPOBIAHUX HAYKOBHUX
ycranoB ~ HAH  Vkpainu, 1o  miacuiioe
CHUHEPTeTHYHUH 3B 30K TEOPETHUYHOI Ta MPAKTUYHOL
MIArOTOBKU. 37100yBadi MalOTh MOXIIMBICTH HaOyTH
HaBMYOK  HAyKoBOi  poOOTM  Ha  Cy4yaCHOMY
HAyKOBO-TEXHOJIOTIYHOMY OOJIaJHAHHI IPOBIIHUX
HAayKOBUX YycTaHOB Micta XapkiB: [HcTuUTyTy
npoOiem KkpioGionorii Ta kpiomeaunuHu HAHY,
[HcTUTYTY pamioBi3uku Ta enekTpoHiku iM. O.S.
YeukoBa HAHY, Iactutyty wmenpamionorii AMH,
HamionaneHoro HaykoBoro mueHtpy "XapKiBCbKUil
¢izuko-texHiuanit  iHcTUTYT' HAHY, IHCTHTYTY
enekTpodizuku Ta pamiamiitaux texnosorii HAHY,
Incruryty Hu3bkux temneparyp HAHY, Inctutyty
npobnem MammHoOynyBanHs ITIMAILL imeni A.M.
ITinropaoro HAHY.

Crnenndiuni
XapaKTepPUCTHKH
iHopManiiftHOro T2
HABYaJIbHO-METOAUYHOTIO
3a0e3neveHHs

XapKiBCbKUM HAIllOHAJbHUM YHIBEPCUTETOM IMEHI1
B.H. Kapasina depe3 BiacHy JOKQJIbHY MEPEKY
HAA€TbCAd JIOCTYN [0 TPOBIIHUX 3aKOPJOHHUX
BUJAaHb B Tajly3i NMPUPOAHWYMX HAyK Ta MEIUIIMHHU,
MDKHapOJHUX HayKOMeTpUuHUX 6a3. Bxia 1o mepexi
MOYKJIMBUM SIK 31 CTal[lOHAPHUX KOMII IOTEpIB, TaK 1
3a nornomororo TexHosorii WiFi B Oyab-skoMy Miciii
YHIBEPCHUTETY.

9 — AkageMiyHa MOOIJILHICTD




HauionajbHa KpeguTHa
MOOIILHICTE

Ha  ocHOBI  JOBOCTOpOHHIX  JOTOBOPIB  MiX
XapKiBCbKUM HalllOHAJFHUM YHIBEPCHUTETOM 1MEHI

MikHapoaHa KpeauTHa
MOOIJIBHICTEL

B.H. Kapasiga Ta iHIIUMH VHIBEPCUTETAMH YKpaiHH.
Ha  ocHOBI  JIBOCTOpPOHHIX  JOTOBOPIB  MiX
XapKiBCHbKUM HAIllOHAJBbHUM YHIBEPCUTETOM IMEHi
B.H. Kapaszina Ta HaBYaJIbHUMH 3aKjIaJaMu
KpaiH-mapTHepiB. 3okpema mporpama I[P@Leibniz
JO3BOJISIE TIPOWTHU CTaXyBaHHS, B3ATH Yy4YacTb Yy
HAYKOBHUX JIOCIIDKCHHSIX B YHIBEpCHTETI [ aHHOBEpA.

HaBuyanug inozeMHux
3100YBa4iB BHIIOI OCBITH

Hapuanns iHo3eMHUX 3100yBaviB 301HICHIOETHCS Ha
3arajJbHUX YMOBaX.




2. Ilepesik KOMIIOHEHT OCBITHBOI POTrpPaMu
Ta IX JIOTiYHA MOCTiT0BHICTH

2.1 Komnonentu OHII (noxTop disocodii)

Ocsiths ckaagosa OHII nokrop ¢inocogii

Kon v/n

KoMIToHeHTH OCBITHBOT MpOTrpamMu
(HaBYaABbHI TUCIUILTIHU, KypCOBI
MPOEKTH/POOOTH, NPAKTHUKH)

KinekicTs
KPE/INTIB
CKTC

®dopma
M1JICYMKOBOTO
KOHTPOJIIO

2

3

4

O00B’A3K0BI KOMIIOHEHTH

OHII

OK 1.

dinocodcebki
Mi3HAHHSA

3acaan Ta  HAyKOBOTO

4

CK3aMCH

OK 2.

IHO3eMHa MOBa JUIs ACHIPAHTIB

3aJliK, eK3aMEH

OK 3.

[Icuxomorig, memarorika Ta OCBITHI

TEXHOIO0T1] Yy BUIIHA KO

CK3aMCH

OK 4.

[TinroToBKa HAyKOBUX IyOJIiKaIid Tta
MIPE3CHTAIlis] PEe3yJIbTATIB JIOCiHKCHb

3aTIK

OK' 5.

[HpopmariiitHi TexHOJOrIT y MIKpO- Ta
HAHOCUCTEMHIN TeXHII

3K

OK 6.

AKTyanpHI Tpo0IeMH Cy4acHOT MIKpO- Ta
HAaHOCHCTEMHOI TEXHIKH

CK3aMCH

OK 7.

AKTyanpHI IpoOJIeMH CydacHOi (hi3uIHOT
Ta 610MEMYHOI ETIEKTPOHIKH

CK3aMCH

OK 8.

BupooHuva (HayKOBO-TIEIarOT1YHA)

MMpaKkTHUKa

3aIK

3arajJbHui 00cAT 000B’A3KOBUX
OCBITHIX KOMIIOHEHTIB:

36

Buoipkosi komnonentu OHII

BK 1.

MogentoBaHHS npuiIaiB
HaIliBIPOBITHUKOBOT €JICKTPOHIKU /
[IpoexryBanHS i nporpaMyBaHHS
BOyIOBaHMX CcUCTeM Ha 0a3i Linux /
AKTyasbHi npobieMu Cy4acHOi
pamiodizuku Ta  eNeKTpoHikm 1 /
AKTyasbHi npobieMu Cy4acHOi

6iodizuku 1

3

3aIK

BK 2.

KBanToBi iH(popmamiiiHi cuctemu  /
JlaGopatopiss Ha yuni / bioceHncopu Ta
XeMOCeHcopr / AKTyalbHI TpoOIeMu
cyyacHOi pamioi3uku Ta €NeKTPOHIKH 2
/  AxryampHi  TpOONEMH  Cy4acHOI
0100i3uKH 2

3aTK

BK 3.

[TyyHuil 1HTENIEKT 1 MAIIMHHE HABYAHHS
/ ENeKTpOHHI CEHCOPHI CHUCTeMH s
MEIUYHOI JIarHOCTHKU Ta MOHITOPUHTY /

AKTyasbHi npobiemMu Cy4acHOi
pamiodi3uku Ta  eJIeKTpoHikKH 3/
AKTYyaJIbH1 poOIeMHu Cy4acHO1

3aJTIK




| Giodizuku 3

3araabHuii 006csr BUOIpKOBHUX OCBiTHIX | 12
KOMIIOHCHTIB:
3ATAJIBHUM OBCST OCBITHBOI 48

CKJIAJOBOI TPOTPAMH




HayxkoBa ckinagosa OHII nokrop ¢inocodii

HaykoBa ckiamoBa OCBITHRO-HAyKOBOi MpOTpamMu Iependadae MPOBEIEHHS BIIACHOTO
HayKOBOTO JIOCJTI/DKCHHSI TMiJT KEPIBHUIITBOM OJHOTO ab0 JBOX HAyKOBHX KEPIBHUKIB Ta

oopMIIeHHs HoTo pe3ynbTarTiB y BUIVISAL JUCEpTaLlii.

HaykoBa ckiazioBa 0CBITHbO-HayKOBOT MPOTrPaMH MICTHTh MEPENiK BUIIB HAYKOBOI poOOTH

acmipaHTa Ta GOpPMHU KOHTPOJIIO (3BITYBaHHS).

Hayxosa
1H/IMBIlyaJbHOTO IJIaHy HAyKOBOi poOOTH acmipaHTa 1 € HEBiJ'€MHOIO YAaCTHMHOI HAaBYAJIbHOTO

CKJIaJJOBa  OCBITHHO-HAYKOBOI

MJIaHy acMipaHTypPH.

nporpaMu  oQOpPMIISIETBCS Y

NaTeHTHUMN IIOIIYK.

Pix 3micT HAyKOBOI po0OTH ®opmMma 3BIiTHOCTI, GOpMa KOHTPOJIIO

MiATOTOBK acmipanra

H (BHJ poOOTH)

1 pik CxiamaHHs TUlaHy JOCHiKeHb, | [loTouHe OIiHIOBaHHS Yy BHIVISII 3aJIIKiB
MOIIYK HAyKOBUX JDKEpen Ta iX | Ta €K3aMCHIB 3a OCBITHIMH
OTIpAITIOBaHHS. BusHaueHHS | KOMIIOHEHTaMU BiJIMTOBITHO 10
OCHOBHHX 3aBJlaHb TUCEPTAIIMHOI | HABYAIBHOTO TUIAHY.
poboru. Ilowarok poGotu 3 | InaMBiLyanbHUI TUIAH HAyKOBOI pOOOTH
OTpPUMaHHS JTaHKX. acmipanTa. Qs JiTepaTypHHUX JKEpeElL.

[IlopiuHe OLIHIOBaHHS acmipaHTa 3a
pe3yibTaraMu BUKOHAHHS
1HAMBIAYaTbHOTO TUIAHY.
3BiTyBaHHs Ha 3acigaHHl kadenpu Ta
BUCHII paji pakyinbTeTy.

2 pik [TponomxeHHs HampairoBanHs | [lorouHe oIiHIOBaHHS y BHIVIAJI 3aJIiKiB
JaHWX, aHajmi3 Ta  o0poOka | Ta €K3aMCHIB 3a OCBITHIMU
OTPUMaHHUX pE3yJNIbTaTIB. | KOMIOHEHTaMHU BiJITIOBiTHO 10
Kopekiisi mo4aTKkoBHX TillOTE€3 Ta | HABYAIBHOTO ILUIAHY.
3aBMaHb Yy BigmoBigHocTi 70 | [ligroroBneHi mo omyOikyBaHHS HOBI
pe3ynbTariB aHaJi3y. | HAyKOBI Pe3yJabTaTH JOCIi/IKEeHb.
[TpomomkeHHs TOMIYKY HAayKOBUX | 3BITYBaHHS Ha 3acigaHHl kadempu Ta
JDKepell Ta 1X OIpalmioBaHHS. | BUCHIHN paji GpakyibTeTy.

[Tigroroska pe3yJNbTaTiB bi (o)
yomikarii.

3 pix VY3aranbHEeHHs pe3ynbrariB | [IoTouHe OLIHIOBaHHS Yy BHUIVISAI 3aJliKiB
JNOCII/DKeHHS Ta 1X TMyOJikamis. | Ta €K3aMCHIB 3a OCBITHIMH
OcrartouHe BH3HAuUCHHS  KOJIa | KOMIIOHCHTaMH BiJITIOBiTHO 10
3amad, Mo OyayTh PO3IISHYTI B | HABYAIBHOTO IUIAHY.
nucepTaninHin po0ori, | Omy6nikoBaHi HayKOB1 pOOOTH.
BCTAHOBJICHHS micis | [llopiuHe oOIiHIOBaHHS acIipadTa 3a
JOCJT1JKCHHS B KOHTEKCTI | pe3yybTaraMu BUKOHAHHSI
pe3ynbTariB  IHIIMX  aBTOPIB, | IHAWBIAYaJIBHOTO TUIAHY.

3BiTyBaHHA Ha 3aciiaHHi Kadeapu Ta
BUCHIM paJi pakyibTeTy.

BULISLI




4 pik dopmyBaHHs BHCHOBKIB i | [ligroroBnena /10 3aXUCTy AMcepTaLiiiHa

pEKOMEH TaIii. 3akiHueHHs | poOora.

poboTH Ha JycepTaui€eio, | 3BiTyBaHHS Ha 3acigaHHi Kadenpu Ta

MIPEACTABICHHS pYKOIIHCY. | BUEHIN pajdl (paKyJbTETYy.

OdopmieHHs nuceprarniiinoi | [limcymkoBe —omiHOBaHHS — 3100yBaviB

poOOTH Ta OJAHHS JI0 3aXHCTY. BUIIO1 OCBITH CTymeHs  JIOKTOpa
¢inocodii 3I1MCHIOETBCS
crerniaai30BaHO BUEHOIO panor

YTBOPEHOIO Uil TIPOBEICHHS Pa30BOTO
3aXHUCTY, HA MiJICTaB1 MyOIIYHOTO 3aXUCTY
HAyKOBHX JNOCSITHEHb Y bopmi
JcepTartii.

BumMmoru 10 aucepranii Ha 3100y TTs cTyneHs 10KTopa disocodii

Hucepraniss Ha 3000yTTS CTyneHs gokropa ¢inocodii € camMOCTIHHMM pPO3rOpHYTHM
JTOCITI/DKEHHSM, IO TIPOIMOHYE PO3B’sA3aHHS KOMIUIEKCHOI mpobOiemMu B cdepi Mikpo- Ta
HAHOCUCTEMHIH TexHili a0o Ha 11 MeXi 3 IHIIMMH CHEeNiaTbHOCTIMHU, Ta PE3YJIBTaTh SIKOr0 MalOTh
HayKOBY HOBU3HY, TEOPETUYHE Ta IPAKTUYHE 3HAUYEHHS.

OOcsAr OCHOBHOTO TEKCTy nucepTarlii (0e3 CHUCKy JiTepaTrypH i JONATKiB) CTAHOBUTH BiJ
3,5 10 6 IPyKOBaHMX apKYIIIiB.

Jluceprallisi He MOBMHHA MICTUTH aKaJeMiuHOTO Tuiariaty, panscudikamii, padbpukarii.

Huceprariii oci0, siki 3100yBalOTh CTyIiHb JOKTOpa (istocodii, BIATYKH Ta pereH3ii Ha HUX
OTIPHJTIONHIOIOTHCS Ha O(iliifHOMY BeO-CaiTi BIAMOBIAHOTO 3aKjaxy BUIIOI OCBITH YM HAyKOBOI
YCTAHOBH 3T1JTHO 13 3aKOHO/IaBCTBOM.



3. CrpykrypHo-joriuaa cxema OHII

1pik 2 piK 3 piK 4 piK
1lcemectp |2 cemectp 3 cemectp |4 cemMecTp S5 cemectp |6 cemecTp 7 cemectp |Bcemectp
| | | | | | | I
— 1 | | | | | I
OK1 | T | I I I |
| | | | | | I
| | | | I
OK 2 i | | | I
| | | | I
| | | | | |
] l l | | | I
Sl - I | |
| | | | | |
1 | Y3aranbHeHHA 1 |
: .I OKS OK6& : pesynbrartis OcTaroy4He : :
I AOCNIAKEHHA | B yzHayeHHs I |
| | BK 1 BK 2 | BK 3 Ta_‘ X _ Kona 3agad, Wwo 1 |
| ny6nikauja. 6yayTh | |
T PO3IrNAHYTI B
CknajaHHA POAOB HEHHA ) AncepT auifHiii
Han pawos aHHA JaHNX, aHanis .
nnaHy oborTi,
L0CTmKEH b BusHaveHHs Ta 06pobKka oT pUMaHNX BCT:HOBHEHHH PopmyB aHHA
M OlLYK , OcHOBHIX pesynbTaTtis. . BUCHOBKIB i
Mic o
saB/AiaHb Kopekujs novaTKkoBux rinoTes . pekomMeHAaLil| OcopmneHHs
HayKoB Ux N . ] g A0CHIGKEHHA B -
| ancepraujiinof Ta 3aBAaHb Y BianoBgHOCTi . ANcepT aLjiiHol
Akepen Ta I oboTu : : KOHT eKCT! oboTu Ta
P . A0 pesynuTaTie aHanisy. . P
ONpPaLYOBs aHHA. o pesyneTaris
HaT ok MpoaoB HeHHA NoWyYKY iHLLIX a8 T opis NOAAHHA A0
pobotu 3 HayKOoB UX gykepen Ta ix . 3aXUCTy.
OT pUMaHHS , naTeHTHUi
onpawyosaHHa. Migrotoeka nolLyK
ABHUX. pesynuTaTie 4o nybnikayl '




4. ®opma arecTtauii 3100yBaviB BHILOI OCBITH

Cucrtema arecrtarii 3700yBada CTyneHs AoKTopa ¢inocodii ckiamaeTbcs 3 MOTOYHOI, Ta
T1JICYMKOBOI aTecTartii.

Mertoro MOTOYHOI aTecTallii € KOHTPOJIb 3a BUKOHAHHSM 1HIMBIIyalbHOTO IUIaHy acIipaHTa
3a OCBITHBOIO Ta HAyKOBOIO CKJIAJJOBUMH. ATECTallisi OCBITHBOI CKJIAJOBOI BiIOyBa€eThCs Yy
BUIVIS/IL 3aJIKIB Ta €K3aMEHIB 3a JUCIHIUTIHAMH BIATOBITHO A0 HABYAIBHOTO IJIaHY, a HAyKOBOT
CKJIaJIOBOI Ha OCHOBI pilleHHs Kadenapu, 1o BUITycKae. JlokyMeHTamu, IO MiATBEPAXKYIOTh
IOTOYHY aTecTalilo, € piYHMHA 3BIT Ha 3acilaHHAX Kadenpu Ta Bueniil paai daxynberery,
JPYKOBaHUH BaplaHT AMCEPTAllil UM 1i OKpeMHUX PO3ALIIB, KOMii MyOIiKalii Ta IHIIUX JOKYMEHTIB
Opo HayKoBI 3100yTKH (30KpeMa, OXOPOHHUX JOKYMEHTIB Ha IHTEJEKTyaJbHY BIIACHICTD),
JIOKYMEHTH PO BUKOHAHHS HABYAIBHOI CKJIAJIOBOT OCBITHBO-HAYKOBOI MPOTPAMH.

[TincymxoBa atecraiis 3100yBaviB 311HCHIOETbCA Y (hOpMi IyOIiYHOTO 3aXUCTY TUCEpTAllii.

MeToro TiACYMKOBOI aTecTallii € BCTAaHOBJICHHS BIIMOBITHOCTI PIBHS OCBITHHO- HAyKOBOI
HiATOTOBKM BUIIYCKHUKIB acmipaHTypu BHUMoraMm OCBITHbO-HAyKOBOi MpOrpaMu JIOKTOpa
¢inocodii B ramysl 1HXKeHepli, BHUPOOHMLTBI Ta OyIIBHHMUTBI 3a cHewiagpHicTIO G5
«EnextpoHika, eneKTpOHHI KOMYyHikauii, mpuianoOynyBaHHsS Ta palioTexHika». I[lizcymkoBa
arecrailisi 3700yBauiB BULIOI OCBITH TPETHOTO (OCBITHHO-HAYKOBOTO) PIBHS MIATOTOBKU JIOKTOpA
¢inocodii 3a cnenianbHicTioO G5 «EnexTpoHika, e1eKTPOHHI KOMYHIKaIlil, Mpuiiag00yyBaHHs Ta
padioTeXHIKa» 3A1MCHIOETbCSA CHEI1ali30BAHOI0 BUEHOIO PaJ0l0, YTBOPEHOI JUIsl MPOBEIECHHS
Pa30BOro 3aXUCTY, Ha MiJCTaBl MyOIIYHOIO 3aXMCTy HAYKOBUX JOCATHEHb Y (hopMi TucepTrarlii Ta
3aBEPINYETHCS BHIAYCIO JOKYMEHTY JIEP)KaBHOTO 3pa3Ka NpO MPHUCYIKEHHS HOMY HayKOBOTO
cTyneHs JoKTop ¢inocodii Ta 10aTKy, 110 € HEB1I'€MHOIO YaCTHHOIO TUILIOMY.

5. Marpuus BiANIOBiIHOCTi IPOrPAMHHMX KOMIIETEHTHOCTEH
KOMIIOHEHTAM OCBiTHBOI NPOrpaMu

OK1 | OK2 | OK3 | OK4 | OK5 | OK6 | OK7 | OK8
ITinroro Axtyanb
BKa Axtyanp | Hi
. HC.HXOH HayKOBHU I}.Ig)o.p M i mpobiem
dinoco oris, X wiitHi moobaer | BupobH
¢bebki IHo3emH | memarori . TEXHOJIIO p nJa
myOmika u Cy4acHo
3acanu a MoBa Ka Ta S ra riy cvaacio | (HaykoB
HAayKoBO | Ui OCBITHI H MiKpo- o . o-nefar
. MIPE3eHT i Mikpo- | ¢izuunO .
To acmipar | TexHomo .o Ta a i orivHa)
mi3HaHH | TIB riiy HAHOCHUC . MPAKTUK
4 I pesymsra [ HaHocHC | Olomenm a
. TiB .. TEMHO1 YHOI
IKOITi . TeXHILi .
JIOCTIJUK TEXHIKH | enexTpo
€Hb HIKA
3K01 + +
3K02 + +
3K03 + +
3K04 + +
3K05 N
3K06 + + +
3K07 + +
3K08 + N
3K09 + + +




3K10 +
3K11 + +
3K12 +
3K13 + +
CKO01 + +
CKO02 + +
CKO03 + +
CK04 +
CKO05 + +
CKO06 + +
CKO07 + +
CKO08 +
CK09 +
CK10 + + +
CK11 + +
CK12 + +
6. MaTpuus 3a0e3ne4eHHs IPOrPaMHUX Pe3yJIbTATIB HABYAHHA
BiINOBIITHMMY KOMIIOHEHTAMHU OCBITHBLOI POrpamMu
OK1 | OK2 | OK3 | OK4 | OK5 | OK6 | OK7 | OK8
ITigroro Axtyan
Menxon | 2@ Iadopm AK.TyaH b
. . HayKOBH o bHI pobie
dinoco oris, ariHi Bupobu
. X npobne | mu
(1)CI)K1 IHO3eMH neaaror . TEXHOJI nya
. myOiika MU CY4acHO
3acaau a MOBa 1Ka Ta To orny . (HayKOB
. . ol Ta . Cy4dacCcHO 1
HAayKOBO JUIsL OCBITH1 MIKPO- W . o-riegar
. MIPE3EHT i Mikpo- | ¢izuun .
ro acIiipaH TEXHOJI . Ta e orqua)
. . anlsa Ta 011
II13HaHH T1B orny HaHOCHU . HpaKTUu
- pe3ysbT .. | mamocu | Oiomemm
a BHUIIIIN . CTEMHIN . . Ka
. aT1B .. CTEMHO1 YHO1
TIKOJI1 . TEXHIII1 .
IOCIIT TEXHIKH | €JIEKTPO
JKEHb HIKH
PHO1 + +
PHO02 + + + + + +
PHO3 + + + +
PH04 + +
PHO5 + +
PHO6 + + + +
PHO7 + +
PHOS + + + +
PHO09 + +
PH10 + + + + +




PH11

PH12




